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Table 1 
Systemic sclerosis (SSc): main putative etiological factors, pathogenetic mechanisms and outcomes. VIRUSES. 
Immune system Ref. No. Endothelial cells Ref. No. Fibroblasts Ref. No. 
Mechanisms/Effects Mechanisms/Effects Mechanisms/Effects 
Human Significantly higher levels of [44,50, Antibodies directed against UL94/ [44] Antibodies directed against UL94/ [50] 
Cytomegalovirus antibodies against HCMV-derived 52] Recognition of membrane receptors of Recognition of membrane receptors of 
(HCMV) UL94 protein in serum of SSc endothelial cells (NAG-2) with dermal fibroblasts (NAG-2) with 
patients/Molecular mimicry between subsequent apoptosis of endothelial cells activation of fibroblasts and 
UL94 and self-peptides expressed on and expression of genes functionally subsequent expression of genes 
endothelial cells and dermal fibroblasts associated with clinical signs of SSc functionally associated with clinical 
(molecular mimicry mechanism) signs of SSc (molecular mimicry 
mechanism) 
Significantly higher levels of [36,51] Detection of viral transcripts in [49] Increased expression of pro- [72] 
antibodies against HCMV-derived endothelial cells from skin biopsy of fibrotic factors/Fibrosis induction in 
protein pp65 in serum of SSc a woman with SSc diagnosed after fibroblasts 
patients/Higher frequency of SSc- an acute HCMV infection/Possible 
associated autoantibodies triggering role for HCMV 
Increase of HCMV-specific CD8* T [65] Increased expression of fibrosis- [73] 
cell responses in SSc patients vs associated microRNAs/Fibrosis 
healthy subjects/Statistically induction in fibroblasts 
significant association with some of the 
most relevant disease parameters 
Increased prevalence/titer of anti- [109 Increased expression of pro-fibrotic [109] Increased expression of pro-fibrotic [72] 
Human HHV-6 U94 antibodies/Multiple factors/Fibrosis induction in endothelial factors/Fibrosis induction in 
Herpesvirus-6A HHV-6 reactivations? cells fibroblasts 
(HHV-6A) Impaired anti-HHV-6 NK response/ [109 Induction of HLA-G/Inhibition of [106] Increased expression of fibrosis- [73] 
Uncontrolled HHV-6 infection and angiogenesis associated microRNAs/Fibrosis 
reactivation induction in fibroblasts 
NLRP3 inflammasome activation/ [152 CACs apoptosis and impaired [124, Fibroblasts activation, increased [146] 
Parvovirus-B19 Immune-mediated inflammatory tissue mobilization/Neo-vascularization 148] migration, invasiveness and 
(B19V) damages evolving in fibrosis defects, diffuse microangiopathy, expression of profibrotic factors/ 
ischemic tissue damages Fibrosis induction in fibroblasts 
Retroviruses Antibodies to retroviral proteins in [16] Experimentally induced expression [16] 


sera from SSc patients. 

Sequence homologies between 
specific retroviral proteins and the 
topoisomerase I antigen (target of 
anti-Scl 70 antibodies)/Molecular 
mimicry 


of retroviral proteins in normal 
human dermal fibroblasts/ 
Acquisition of a SSc-like phenotype and 
production of extracellular matrix 
proteins 


Abbreviations: UL94 (Unique Long HCMV genomic sequence encoded 94 KDa tegument protein); NAG-2 (Novel antigen-2); pp65 (65 KDa tegument phosphoprotein); 
U94 (HHV-6 unique gene 94 product); NK (Natural-killer cells); HLA-G (Human Leukocyte Antigen-G); NLRP3 (Nod-Like Receptor pyrin domain containing 3); CACs 
(Circulating angiogenic cells). 
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ABSTRACT 

Objective 

To investigate the prevalence of human 
parvovirus B19 (B19) infection in the 
bone marrow of systemic sclerosis 
(SSc) patients. 

Methods 

Twenty-one consecutive SSc patients 
and 15 sex- and age-matched subjects 
without immunological rheumatic 
diseases were studied for: (i) the pre- 
sence of circulating anti-B19 antibod- 
ies (anti-B19 IgG and IgM type and 
anti-B19 NSI IgG) detected by means 
of standard methodologies, and (ii) 
B19 genomic sequences in sera and 
bone marrow biopsy specimens using 
a nested-PCR technique. 

Results 

The presence of B19 DNA was de- 
monstrated in a significant percentage 
of bone marrow biopsies from SSc 
patients (12/21; 5796) and was never 
detected in the control group (p « 
0.01). In no case was the B19 viremia 
observed, while serum anti-B19 NS1 
antibodies, possible markers of B19 
persistent infection, were more fre- 
quently detected in SSc patients than in 
controls (3396 vs 1396). SSc patients 
with bone marrow B19 infection 
showed a shorter mean disease 
duration than B19-negative patients 
(5.6 + 4.2 vs 12.7 + 7.8 yrs; p < 0.01). 
Conclusions 

This is the first demonstration of bone 
marrow B19 infection in a significant 
percentage of SSc patients. The pos- 
sible etiopathogenetic role of B19 
should be verified in a larger patients 
series and further investigated by 
means of molecular biology studies. 


proposed as a causative agent for some 
rheumatic disorders, such as rheumatoid 
arthritis and the systemic vasculitides 
(3), we began to study the prevalence of 
serum B19-related markers in SSc pa- 
tients (4). Viremia was detected in 496 
of SSc patients, a very high rate in com- 
parison with that of healthy blood do- 
nors, which does not exceed 0.6% (5). 
Moreover, the presence of anti-B19 IgG, 
but not anti-B19 IgM, in the serum of 
B19 DNA-positive SSc patients sug- 
gested a persistent infection (4). 

This preliminary observation prompted 
us to further investigate the possible 
pathogenetic involvement of this virus 
in SSc. Given the B19 tropism for vari- 
ous organs, due to the broad distribution 
of its cellular receptor (6), particularly 
in bone marrow tissue, we investigated 
the prevalence of B19 infection in bone 
marrow biopsies from patients with SSc 
compared with a control group of sub- 
jects without immunological rheumatic 
disorders. 


Patients and methods 

Twenty-one unselected SSc patients (5 
M, 16 F, mean age + SD: 49 + 12 yrs., 
mean disease duration: 9 + 7 yrs.) and a 
control group of 15 sex- and age-match- 
ed subjects without immune-mediated 
rheumatic disorders (6 healthy bone 
marrow donors, and 1 monoclonal gam- 
mopathy, 4 non-Hodgkin’s lymphoma, 
and 4 multiple myeloma patients) were 
included in the study. All of the SSc pa- 
tients met the American College of Rheu- 
matology (formerly, American Rheuma- 
tism Association) 1980 preliminary cri- 
teria for the classification of the disease 
(7). Patients were consecutively recruit- 


Persistent PV-B19 infection 
of bone marrow in a significant 
percentage of SSc patients may present 
important pathological implications, 
among which we can hypothesize that 
the virus might 
> exert a chronic stimulus for the 
immune system leading to the 
immunological abnormalities 
observed in SSc, 
and/or 
it might be responsible for the 
impaired production of endothelial 
progenitors by bone marrow 
mesenchymal stem cells. 
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Figure 1 (A) Sclerodactyly and skin ulcer in the third fingertip of the right hand (arrow); (B) skin biopsy: reverse transcriptase-polymerase 
chain reaction in situ for HCMV RNA showing granular nuclear staining of endothelial cells (arrows). 


2020 


. e Z 
K microorganisms (Mbp) 


Article 
HHV-6A Infection and Systemic Sclerosis: Clues of a 
Possible Association 


Elisabetta Caselli 1*0, Irene Soffritti !®, Maria D'Accolti ! ?, Daria Bortolotti 1, Roberta Rizzo 1, 
Gianluca Sighinolfi 7®, Dilia Giuggioli ? and Clodoveo Ferri ? 


Section of Microbiology and Medical Genetics, Department of Chemical and Pharmaceutical Sciences, 
University of Ferrara, 44121 Ferrara, Italy 

Rheumatology Unit, Medical School, University of Modena and Reggio Emilia, University-Hospital 
Policlinico of Modena, 41121 Modena, Italy 

Correspondence: csb@unife.it; Tel.: +39-0532-455387 


Received: 6 December 2019; Accepted: 20 December 2019; Published: 24 December 2019 © PORUM 


Abstract: Systemic sclerosis (SSc) is an autoimmune disease characterized by vasculopathy, excessive 
extracellular matrix deposition, and fibrosis of the skin and internal organs. Several infectious agents, 
including human herpesvirus-6 (HHV-6), have been suggested as possible triggering factors, but a 
direct association is still missing. We characterized 26 SSc patients for the presence of HHV-6 in tissues 
and blood, the anti-HHV-6 response, HLA-G plasma levels, and KIR typing. Given the prominent role 
of endothelial cells (EC) in SSc pathogenesis, along with HHV-6 tropism for EC, we also investigated 
the expression of pro-fibrosis factors in HHV-6 infected EC. Results showed the presence of HHV-6A 
in skin biopsies, and an increased virus load was associated with disease severity and poor natural 
killer (NK) response against the virus, particularly in subjects exhibiting a KIR2 phenotype. HLA-G 
plasma levels were significantly higher in HHV-6A/B-KIR2 positive SSc patients and in vitro HHV-6A 
infection-induced pro-fibrosis factors expression in EC, supporting its role in the development of the 
fibrosing process. Our data suggest an association between virus infection/reactivation and disease, 
opening the way to future studies to understand the mechanisms by which HHV-6A might contribute 
to the multifactorial pathogenesis of SSc. 
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ABSTRACT 


Background: Systemic sclerosis (SSc) is an autoimmune systemic disease characterized by diffuse fibrosis of 
skin and visceral organs due to different genetic, infectious, and/or environmental/occupational causative 
factors, including the inhalation of silica dust. 

Objectives: To investigate serum trace elements including silicon (s-Si) levels in SSc patients living in a 
restricted geographical area with high density of worksites with silica exposure hazard. 

Methods: This case-control study included 80 SSc patients (M:F 10:70; aged 58.4 + 11.9SD years, mean dis- 
ease duration 10.1 + 7.8SD) and 50 age-/sex-matched healthy control subjects consecutively investigated at 
our University-based Rheumatology Unit. Patients and controls were evaluated for environmental/occupa- 
tional exposure categories (structured questionnaire), morphological characterization of serum micro-/nano- 
particles (Environmental Scanning Electron Microscopy and Energy Dispersive X-ray Spectroscopy 
microanalysis), and quantitative assessment of trace elements (inductively coupled plasma atomic emission 
spectroscopy). 

Results: Among various categories, only occupational exposure to silica dust was recorded in a significant 
proportion of SSc patients compared to controls (55% vs. 1125; p < .0001). Qualitative analysis showed serum 
silica micro- and nanoparticles in all exposed patients. Quantitative evaluation evidenced significantly higher 
s-Si levels in SSc patients versus controls (p < .0001); in addition, higher s-Si levels were detected in patients 
with occupational exposure (p < .0001), diffuse cutaneous SSc (p = .0047), myositis (p =.0304), and/or lung 
fibrosis (p = .0004) compared to those without; notably, the severity of lung fibrosis scoring positively corre- 
lated with s-Si levels (p < .0001). 

Conclusions: The study first demonstrated high s-Si levels in exposed SSc patients; this element might repre- 
sent a pathogenetic co-factor of more severe clinical phenotypes, mainly diffuse scleroderma with lung 
fibrosis. 


© 2018 Elsevier Inc. All rights reserved. 
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Table 2 


Systemic sclerosis (SSc): main putative etiological factors, pathogenetic mechanisms and outcomes. CHEMICALS. 


Silica 


(Si) 


Immune system 
Mechanisms/ Effects 


IL-2 receptor decrease, increase of IFN- 
gamma, IL-10, TNF-alfa, IL-6, IL-10 and 
TGF-f cytokines/Immune activation and 
lymphoproliferation 

NALP3 inflammasome-driven IL-1f 
increase, Scavenger receptors activation, 
macrophages apoptosis/Inflammasome 
activation, lung inflammation and fibrosis, 
silicosis 

Si NPs trigger cytokine inflammatory 
response and induce oxidative stress/ 
Inflammation of human peripheral blood 
mononuclear cells 


Ref. No. 


[175] 


[178] 


[176] 


Endothelial cells 
Mechanisms/Effects 


IL-8 release/Cytotoxic effect in mono- 
and in coculture with A549 alveolar 
epithelial cells and microvascular cells 


Si O2-induced increased cell 
proliferation, migration, and changes 
in endothelial cells; increased 
expression of mesenchymal markers/ 
Lung fibrosis 

Si NPs induced significant calcium 
mobilization and ROS generation/ 
Decreased the viability and damaged the 
plasma membrane of cultured HUVECs 


Ref. No. 


[177] 


[179] 


[180] 


Journal of Autoimmunity 124 (2021) 102727 


Fibroblasts 
Mechanisms/Effects 


Si induced macrophages miRNAs led 
to myofibroblast transition/Critical 
role in lung damage and fibrosis 


Silica gel induced collagen and MAP 
kinase phosphorylation on human 
dermal fibroblasts/Silica gel directly 
cause fibrotic phenotype 


Si NPs lead to cell necrosis in a dose- 
dependent manner/Fibroblast cell 
necrosis 


Ref. No. 


[181] 


[182] 


[183] 


Abbreviations: IL (interleukin); TGF (transforming growth factor); IFN (interferon); TNF (tumor necrosis factor); NALP (nucleotide-binding oligomerization domain, 
leucine rich repeat and pyrin domain containing); NPs (nanoparticles); ROS (reactive oxygen species); HUVEC (human umbilical vein endothelial cells); miRNA 
(microRNA); MAP kinase (mitogen-activated protein kinase). 
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Fig. 1. Putative etiopathogenetic network of 
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ntibody-mediated endothelial/fibroblast inj 
ury, myofibroblast transition, with ischemic and fibrotic organ damage; (iii) endothelial dysfunction and apoptosis are crucial for both scleroderma vascul- 
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Fig. 2. Multifactorial and multistep etiopathogenesis 
of SSc with different clinical phenotypes and out- 
comes. The natural history of SSc commonly recog- 
nizes a very early, often subclinical, stage of disease 
characterized by diffuse micro vessel dysfunction 
(Raynaud's phenomenon is the early clinical hallmark 
that frequently precede the beginning of overt dis- 
ease) and immune-system alterations, followed by 
progressive vascular manifestations (ischemic lesions 
of the skin and internal organ), inflammatory 
immune-mediated clinical features (puffy hands, lung 
alveolitis with ground-glass opacification), and ulti- 
mately more or less severe fibrotic damage (diffuse 
skin sclerosis with finger flexion contractures, lung 
fibrosis with honey-combing). This multistep process 
is often unpredictable in individual patients, it can be 
the consequence of a variable interaction between 
hosts' genetically driven autoimmune response to 
multiple combined/subsequent exogenous causative 
factors (see Fig. 1). The variable contribution of 
different etiological co-factors might explain the 
appearance of different clinical phenotypes and out- 
comes (skin ulcers, lung fibrosis, pulmonary hyper- 
tension, scleroderma renal crisis, etc.) among SSc 
patients and in the same patient during the course of 
the disease. Abbreviations: EC: endothelial cells; EPC: 
endothelial progenitor cells; BM: bone marrow; B19V: 
parvovirus B19; HCMV: human cytomegalovirus; 
HHV-6A: human herpesvirus 6; EndMT: endothelial- 
to-mesenchymal transition. 
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Abstract. The relevance of the extent of skin sclerosis and of other clinicoserological features 
in diagnosis, severity and prognosis of disease was studied in a large number of unselected patients 
with systemic sclerosis (SSc). One hundred and fifty-one patients with SSc (126 F and 25 M, 
mean age 48 + 14 SD) followed for 5.3 + 3.2 years were included. Patients were divided into 
1 9 9 1 3 cutaneous subsets: limited (68), intermediate (46) and diffuse SSc (37). Serological markers 
were detected in 288 patients with Raynaud’s phenomenon and other connective tissue dis- 
eases (CTD). Limited and intermediate SSc prevailed in female patients while the diffuse sub- 


set was more frequent in males (p < 0.0001). Duration of Raynaud’s phenomenon before dis- 
ease onset was shorter in the diffuse variant (p < 0.0001). A wider cutaneous involvement 
was associated with more severe forms of SSc. Diffuse subset showed the poorest prognosis 
at 10 years of followup compared with intermediate (p < 0.05) and limited variant (p < 0.001). 
Intermediate SSc seems a distinct variant of SSc on the basis of clinical manifestations and 
survival. Among serological markers, anticentromere, anti-Scl-70 and antinucleolar antibod- 
ies were found in 21, 40 and 27% of the cases, respectively; these were statistically less frequent 
(p < 0.0001) in other CTD. In 83.5% of patients with SSc at least one of these specific markers 
was recorded. Anticentromere antibodies were correlated to sex (female), limited SSc, calcinosis 
and telangiectasia. On the contrary anti-Scl-70 was associated with diffuse and intermediate 
subsets and with more severe SSc manifestations. Our results underline the clinical and prog- 
nostic usefulness of cutaneous subsets in patients with scleroderma and the diagnostic value 
of the serological markers. (J Rheumatol 1991;18:1826-32) 


19 e 1 Table 1. Epidemiological and clinical variables correlated with SSc cutaneous subsets 


Total Limited ^ Intermediate Diffuse e Prognosis 
Prognostic value n- 151 — n- 68 epiac A e — Survival 


. Variables % % % vA pit 
of the duration of EE SS ote ee OE RRA 08 DES 
Disease duration (yrs)* 10.4 + 8 13-+ 9 947 7 £6 NS 


Raynaud's Men 17 7 9 42 < 0.0001 


Raynaud’s 97 98 98 5 NS 
Phenomenon Raynaud’s dur (yrs)** 5.8+9.8 92+116 4.1 + 8.0 < 0.0001 
before SSc onset Calcinosis 38 43 45 î NS (<0.06) 
Esophageal inv. (rx) 64 49 67 87 < 0.003 
Teleangectasia 85 86 88 81 NS 
Hypermelanasi : 2 AMA 


Skin ulcers} Table 3. Correlations between serological subsets and clinical variables in SSc 
Malabsorbt 


Lung inv ACA+ Scl-70-ACA- Scl-70+ 
Heart inv | Clinical Variables n = 32 n = 58 = 61 
Renal inv % % % pt 


o Men 3 17 23 <0.04 
Skin ulce Skin sclerosis 
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The shorter 

the duration of 
Raynaud's Phen. 
before SSc onset, 
the more severe 


the prognosis of limited 69 57 23 
intermediate 22 19 45 « 0.0001 
diffuse 9 24 32 
the shortest values in Skin vasculitis 70 74 90 NS («0.07) 
patients with diffuse Calcinosis 76 30 22 « 0.0001 
Telangiectasia 100 78 84 «: 0.035 
cutaneous SSc and Myositis (CPK) 22 61 68 «0.001 
anti-Scl70 positivity Heart inv* 0 13 «0.034 
Ray. dur. (yrs)** 9.44 12 6.0 +-11 «0.02 


* Severe cardiomyopathy evaluated by ECHOcg; ** Raynaud's duration before other disease symptoms; 
* p values refer to comparison between the 3 serological subsets. 
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TABLE 7. Survival rates in different patient subsets 


10th-Year Survival Rate 
ee EL E E ER (96) p Value 
DILIA GIUGGIOLI, GIOVANNA CUOMO, MARA ROSADA, STEFANO BOMBARDIERI, SILVANO TODESCO, 
ue EIL ES Cumulative from diagnosis 69.2 .0001 
Cumulative from SSc onset 87.8 
SSc duration =2/>2 yr* 76.9/92.8 .00001 
Patients aged =35/36-50/>50 yr 79.6/71.6/60.5 .0001 
A Male/female 53.2/71.6 .00001 
The shorter the duration of Limited/intermediate/diffuse 78.3/65.5/52.2 .00001 
i Limited/diffuse 75.1/53.4 .00001 
Raynaud's Phenomenon Raynaud duration <1/>1 yr 67.9/73.4 0164 
Lung involvement +/— 64.9/80.6 .00001 
before the SSc onset, Heart involvement +/— 59.1/77 .00001 
Renal involvement +/— 34.8/74.6 .00001 
the more severe Lung & heart & renal involvement +/— 12.6/86.5 .00001 
Anti-Scl70* 4-/— 72.2/80.8 .0525 
i ACA* +/— 85.9/72.7 .0004 
prognosis of SSc ANoA? +/— 72.6/80.3 NS 
(s h orter 10th ye ar su rviv a [ ) Patients recruited 1955-85/1986-99 60.6/76.8 .0001 


*Survival calculated from disease onset in patients recruited after 1985. 
*Survival calculated from diagnosis in patients recruited after 1985. 
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Summary 


e Prognosis 


In this multicenter, retrospective study we evaluate - : 
tures were observed in other SSc populations from 


: the clinico-epidemiologic and prognostic features of Š 
2 O O 2 d Survival a large Italian systemic sclerosis (SSc) series (1,012 || the Mediterranean area. 
patients, 897 females and 115 males; mean age at pre- || Patients recruited after 1985 showed a signifi- 
e sentation, 50.5 yr + 13.8 SD; mean follow-up, 7.1 yr + cantly better 10th-year survival rate compared with 
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subjects referred before 1985 (76.8% vs 60.696, p < 


5.7 SD) recruited between 1955 and 1999 at 3 univer- 
.0001). Comparable survival rates have been re- 


sity-based rheumatology units, from the north (Uni- 
versity of Padova), center (University of Pisa), and 
south (University of Napoli) of Italy. Limited cuta- 
9025-7974/02/8102-0139/0 . neous SSc was the most frequent subset with the best 
MEDICINE? 81: 139-53, 2002 Vol. 81, No. : n $ ‘ 
Copyright © 2002 by Lippincott Williams & Wilkins, Inc. Printed in U.S.A) Prognosis independent of the classification used, 
based on skin sclerosis extent (2- or 3-subset models). 
The percentages of various organ involvement signif- 
Systemic Sclerosis icantly increased at the last patient evaluation. The 
progression of the disease during follow-up was mir- 
rored by the constant decrease in the cumulative sur- 
Demographic, Clinical, and Serologic Features and Survival vival rates (Kaplan-Meier method) calculated at the 
in 1,012 Italian Patients 10th and 20th year from diagnosis (69.2% and 45.5%, 
respectively, p < .00001); the observed SSc survival 
rates were significantly lower than those expected in 
the Italian general population (p < .00001). 


ported in recent studies on SSc series from other 
countries. This finding could be related to the wider 
recruitment of mild-to-moderate clinical variants at 
specialist centers, which better reflects the entire 
scleroderma spectrum, and, not secondarily, to the 
possible contribution of recently available therapies. 
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DILIA GIUGGIOLI, GIOVANNA CUOMO, MARA ROSADA, STEFANO BOMBARDIERI, SILVANO TODESCO done oec parienta, sien cu more Prognosi 
? ? d : d was observed in the diffuse cutaneous subset (p < 
AND GIUSEPPE TIRRI, FOR THE SYSTEMIC SCLEROSIS STUDY GROUP OF THE 00001), in male gender (p « .00001), and in patients 
s ’ # , 


ITALIAN SOCIETY OF RHEUMATOLOGY (SIR-GSSSC)* with lung (p < .00001), heart (p < .00001), and renal 
involvement (p « .00001). A shorter duration of Ray- 
naud phenomenon before the scleroderma onset was 
correlated with worse outcome (p « .0164). With re- 
gards to serologic markers, the presence or absence 
of anti-centromere antibody was an important prog- 
nostic indicator (85.996 vs 72.7% 10th-year survival, 
respectively; p « .0004). Univariate and multivariate 
analysis by Cox proportional hazard regression 
model further confirmed the results of survival study: 
the mortality risk was significantly increased in male 
patients; in patients with diffuse cutaneous SSc; in 
patients with lung, heart, and kidney involvement; 
andin patients with abnormally high erythrocyte sed- 
imentation rate (ESR) (>25 mm/h) evaluated at pa- 
tient enrollment. Thirty percent of patients died 
during the follow-up period; the most frequent 
causes of death were cardiac (3696) and lung (24%) in- 
volvement, and cancer (15%). Deaths were definitely 
or possibly related to SSc in 36% and 52% of cases, re- 
spectively. Renal involvement was a relatively rare 
complication in Italian SSc patients; comparable fea- 
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Table 1. Classification criteria and diagnostic parameters of systemic sclerosis 


2002 Ferri et al. Medicine 2002 


Preliminary Classification Criteria M4 E91218 Main diagnostic parameters 
Major Criterion Proximal skin sclerosis 


Proximal scleroderma Sclerodactily 
Minor Criteria Raynaud's phenomenon 
Sclerodactly Digital pitting scars 
Digital pitting scars Bibasilar pulmonary fibrosis 
Bibasilar pulmonary fibrosis Esophageal dysfunction 
Teiangisctasius Diagnostic value of 
à ale E 
Capillaroscopic SSc pattern capillaroscopy & 
Serum autoantibodies" specific autoantibodies 


*American College of Rheumatology (formerly ARA) 1980 Criteria (ref. 32): the major criterion 
or any combination of 2 or more minor criteria were found in 9796 of definite SSc patients 
(sensitivity) and in 296 of comparison case (9896 specificity). Localized scleroderma 


and pseudoscleroderma disorders represent criteria of exclusion. 
"anti-Scl7O, anti-centromere, anti-nucleolar antibodies 


py Lippincott Williams & Wilkins, Inc. 
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TABLE 1. Classification criteria and diagnostic TABLE 2. Approach to apparently isolated 
parameters of systemic sclerosis (SSc) Raynaud phenomenon 


Preliminary Main . Exclusion of other conditions 
Classification Criteria* Diagnostic Parameters . Accurate history and complete physical examination to iden- 


tify any sign or symptom of connective tissue disease (arthri- 
tis, dysphagia, telangiectasias, digital ulcers, or pitting scars, 
calcinosis) 

. Nailfold capillaroscopy 

. Autoantibody detection 


Major criterion Proximal skin sclerosis 
Proximal scleroderma Sclerodactyly 
Minor criteria Raynaud phenomenon 
Sclerodactyly Digital pitting scars 
Digital pitting scars Bibasilar pulmonary fibrosis 
Bibasilar pulmonary fibrosis Esophageal dysfunction Raynaud phenomenon (RP) classification 
Telangiectasias 
Calcinosis 
Capillaroscopic SSc pattern 
Serum autoantibodies' 


Type I: | Primary, isolated RP 
Type II: Suspected secondary RP. Presence of 1 or more 
clinical, serologic, or capillaroscopic alterations not 


———————————————————————————————M———— sufficient for diagnosis of definite disease 
*American College of Rheumatology (formerly ARA) 1980 Cri- Type III: Secondary RP 


teria (ref. 32): the major criterion or any combination of 2 or more 
minor criteria was found in 97% of definite SSc patients (sensitiv- 
ity) and in 296 of comparison cases (9896 specificity). Localized 
scleroderma and pseudoscleroderma disorders represent criteria 
of exclusion. 
'Anti-Scl70, anti-centromere, anti-nucleolar antibodies. eases must be ruled out. Diagnosis of SSc is currently 
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Noninvasive evaluation of cardiac dysrhythmias, 
and their relationship with multisystemic 
symptoms, in progressive systemic sclerosis 
patients. 


involvement 
in SSc 
patients 


Ferri C, Bernini L, Bongiorni MG, Levorato D, Viegi 
G, Bravi P, Contini C, Pasero G, Bombardieri S. 


Arthritis Rheum. 1985 Nov;28(11):1259-66. 
oe doi: 10.1002/art.1780281110. 
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Br J Rheumatol 1997 Jun;36(6):669-76. 
Prognostic role of |Autonomic dysfunction in systemic sclerosis: time and frequency 


domain 24 hour heart rate variability analysis 
C Ferri:, M Emdin, D Giuggioli, C Carpeggiani, M Maielli, A Varga, C Michelassi, G Pasero, A L'Abbate 


in SSc patients doi: 10.1093/rheumatology/36.6.669. 

Abstract 

To evaluate the autonomic nervous control of the heart in patients with 

systemic sclerosis (SSc), spontaneous heart rate variability was 

1997 investigated by means of time-domain and spectrum analysis of 24 h ECG 

ambulatory recordings in 30 SSc patients (four males, aged 45.2 +/- 9 yr, 
mean +/- S.D., range 27-60) and 30 age-matched healthy subjects. 
A significantly higher heart rate (P « 0.01) and lower circadian 
and spectral indices of heart rate variability (P « 0.01) were 
observed in SSc patients, compared with controls. A predictive 

* Prognosis value of age (P = 0.002), tachycardia (P = 0.002), circadian heart 

"E on rate variability (P = 0.0025) and spectral power values (P = 

* — Pathomorphosis 0.005) for patient mortality was found. Moreover, the relative risk 
of death was higher (P = 0.05) in older subjects with circulating anti- 
Scl70. These abnormalities, detectable by a feasible, non-invasive 


diagnostic approach, indicate the presence of autonomic cardiac 
neuropathy in SSc patients. 
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^ normal spectral pattern (left) compared to a SSe patient 


one with particularly marked alterations (right). From left to right 

RR interval mean + 450. computed over each spectrum (lef 
"ye mdi columns! and respective power spectra (normalszation = SO 000 ms] 
are shown over a l 


p.m., 


- 


Th period. beginning at 2 p.m. and ending at 7 
containing sleep time. As compared to the control, the SSc 
patient shows tachycardia, the disappearance of nociormel bradycar 
dia &nd an extremely ^poor' RR. spectrum, with very small LF peaks 
with the disappearance of the nocturnal increase in HF 
Component 


Circadian heart rate variability 


spectral 


2002 


Prognostic role of 
Heart involvement 
In SSc patients 


Frequent cause 
of death 
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TABLE 6. Causes of death 


No. of patients deceased 279/915 (30.4%) 


Females/males 5.3 (235/44) 
Causes of Death No. (%) 
Unknown 109 
Known 170 
Heart involvement 62 (36) 
Lung involvement 40 (24) 
Heart + lung involvement 15 (9) 
Cancer 25 (15) 
Kidney involvement 2] (12) 
Miscellaneous T (4) 
SSc-related 36% 
Possibly SSc-related 52% 
Not SSc-related 12% 


Systemic Sclerosis 


Demographic, Clinical, and Serologic Features and Survival 
in 1,012 Italian Patients 


CLODOVEO FERRI, GABRIELE VALENTINI, FRANCO COZZI, MARCO SEBASTIANI, CLAUDIO MICHELASSI, 


GIOVANNI LA MONTAGNA, ARIANNA BULLO, MASSIMILIANO CAZZATO, ENRICO TIRRI, FRANCA STORINO, 


DILIA GIUGGIOLI, GIOVANNA CUOMO, MARA ROSADA, STEFANO BOMBARDIERI, SILVANO TODESCO, 
AND GIUSEPPE TIRRI, FOR THE SYSTEMIC SCLEROSIS STUDY GROUP OF THE 
ITALIAN SOCIETY OF RHEUMATOLOGY (SIR-GSSSC)* 


Survival studies 
published 
before/after 1985 
show that the prognosis of SSc 
tends to improve over time 


e Prognosis 


* Survival 
e  Pathomorphosis 


SURVIVAL IN SSc PTS RECRUITED 1955-85 vs 1986-99 


100 
96 
80 

76.8% >1985 


60.6% <1985 


p<.0001 


5 10 
YEARS OF FOLLOW-UP FROM DIAGNOSIS 


FIG. 9. Cumulative survival rates in patients recruited during 
1955-1985 and 1986-1999, respectively. 
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PREVALENCE OF DIFFERENT SSc CLINICO-SEROLOGICAL SUBSETS 
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oystemic Sclerosis 


evolution of disease pathomorphosis and survival 


10th -year Survival CUMULATIVE 10TH-YEAR SURVIVAL OF SSc PATIENTS 
RECRUITED DURING THREE CONSECUTIVE TIME PERIODS 


It is possibly due to 
earlier 
referral/diagnosis, 


as well 
improved 
treatments 
during the last years 


| 1955-85: 60.6% 


1986-99: 76.8% 
2 2000: 80.7% 


Italian SSc series 


Ferri et al. Autoimmmmunity Reviews 2014 


Improved survival 
during the last 


/ decades 
either in Italian SSc series 
“1935-74: 54% | and in those reported 
1976-99: 72.6% 3 i 
> 1999: 83.5% in the world literature. 
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Geographical heterogeneity 
2022 of clinical and serological phenotypes of systemic sclerosis 


Patients living in Southern Italy Clinico-serological features of SSc patients from geographical macro-areas of Italy 


were characterized by 
more severe clinical and/or 
serological SSc phenotypes 
compared to those in 


Northern and Central Italy. 

Patients with more severe, often rapidly 

progressive SSc more likely might be 

referred to 

specialized tertiary centers than those with 

mild-moderate disease variants. 

It may represent a referral bias 

that may explain al least in part 

the relatively higher number of worse 

phenotypes in SSc patients" : 

population recruited in mean Dis. Limited Diffuse ^ ssSSc | Digital ACA*  Scl704 Lung/ Ea Therapy 
NS Italy if Enna Age Dur. | cutaneous subsets | Ulcers bea HRCT Ba 
to the other two Italian macro-areas. 


Fig. 2. Clinico-serological features of patients with definite SSc from the three geographical macro-areas of Italy. The comparison between SSc patients’ subgroups 
recruited in different geographical macro-areas of Italy, i.e. Northern (pts no. 814), Central (pts no. 194), and Southern (pts no. 445) revealed that patients with 
definite SSc resident in Southern Italy were characterized by significantly lower mean age and disease duration, as well as higher prevalence of diffuse cutaneous SSc, 

Ferri C et al. Autoimmuni ty Rev 2022 digital ulcers, serum anti-Scl70, symptomatic heart and/or lung involvement, and interstitial lung involvement at HRCT. In the same subgroup, the percentage of 
patients undergoing immunosuppressive treatments was significantly higher compared to those from Central and Northern Italy (see text). 
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Clinico-serological features of SSc patients from geographical macro-areas of Italy 


Northern L] Central ‘a Southern [ ] 


yrs 


.001 
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mean Dis. 
Age Dur. 


Therapy 
Immune- 
suppressors 


Limited Diffuse ^ ssSSc | Digital ACA*  Scl704 Lung/ | ILD 
cutaneous subsets Ulcers Heart || HRCT 


symptoms | 


Patients living in Southern Italy were characterized by more severe 
clinical and/or serological SSc phenotypes compared to those in 
Northern and Central Italy, 


It is possibly due at least in part to a not 
equally distributed national network of 
information and healthcare facilities. 


Ferri C et al. Autoimmunity Rev 2022 


ABSTRACT 
Introduction: Systemic sclerosis (SSc) is characterized by a complex 
etiopathogenesis encompassing both host genetic and environmental - 
infectious/toxic- factors responsible for altered fibrogenesis and diffuse micro- 
angiopathy. A wide spectrum of clinical phenotypes may be observed in 
patients' populations from different geographical areas. We investigated the 
prevalence of specific clinical and serological phenotypes in patients with 
definite SSc enrolled at tertiary referral centres in different Italian 
geographical macro-areas. The observed findings were compared with those 
reported in the world literature. 

Materials and methods: The clinical features of 1538 patients (161 M, 10.596; 
mean age 59.8 + 26.9 yrs.; mean disease duration 8.9 + 7.7 yrs) with definite 
SSc recruited in 38 tertiary referral centres of the SPRING (Systemic sclerosis 
Progression INvestiGation Group) registry promoted by Italian Society of 
Rheumatology (SIR) were obtained and clustered according to Italian 
geographical macroareas. 

Results: Patients living in Southern Italy were characterized by more severe 
clinical and/or serological SSc phenotypes compared to those in Northern and 
Central Italy; namely, they show increased percentages of diffuse cutaneous 
SSc, digital ulcers, sicca syndrome, muscle involvement, arthritis, 
cardiopulmonary symptoms, interstitial lung involvement at HRCT, as well 
increased prevalence of serum anti-Scl70 autoantibodies. In the same SSc 
population immunusppressive drugs were frequently employed. 

The review of the literature underlined the geographical heterogeneity of SSc 
phenotypes, even if the observed findings are scarcely comparable due to the 
variability of methodological approaches. 

Conclusion: The phenotypical differences among SSc patients' subgroups from 
Italian macro-areas might be correlated to genetic/environmental co-factors, 
and possibly to a not equally distributed national network of information and 
healthcare facilities. 


